Study Design: Prospective controlled comparative analysis. Objective: To determine whether a colostomy changes quality of life in patients with a spinal cord injury. Method: A previously validated questionnaire designed to assess quality of life in spinal injured patients (Burwood Questionnaire) was sent to 26 spinal cord injured patients with colostomies and 26 spinal cord injured patients without colostomy. The two groups were matched for level of injury, completeness of injury, length of time since injury, age (+5 years) and gender. Results: There was 100% completion of the questionnaire. There was no signi®cant dierence (P40.05) in the two groups of patients in regard to their general well being, emotional, social, or work functioning. Conclusions: Patients with colostomy following spinal injury are no worse o in regard to quality of life, than those without. The inference is that perhaps a colostomy should be considered earlier in patients with major bowel dysfunction following spinal cord injury.
Introduction
Improvement in rehabilitation and medical care has led to an increased life span in patients with spinal cord injuries (SCI) . 1 This has meant that chronic problems are now emerging as a signi®cant source of disability. Of these bowel and bladder care remain the most challenging concerns for many SCI patients and carers as it is this area that severely aects patient quality of life. 2, 3 Bowel dysfunction is perceived by patients as one of the most important disabilities, and it is thought that it may correlate with greater anxiety and be a source of emotional upset. 4 It has been reported that a colostomy is a safe and eective way of managing bowel habit and the amount of time spent on bowel care is decreased dramatically from 99 to 18 min per day. 5 Furthermore it has been reported that a colostomy simpli®ed bowel management in SCI patients. The only long term management problem reported was occasional appliance leakage and mucoid discharge per rectum. All patients involved in the study found the stoma had impacted signi®cantly on their lifestyle with increased feelings of independence, freedom and raised self-esteem. 6 The eect of colostomy on bowel function in SCI patients is well understood. 5 However, the impact that colostomy has on an individual patient's quality of life is poorly documented. The aim was to compare quality of life in SCI patients with and without colostomy and thereby make inference about the impact of stoma formation. The focus was the individual's perception of lifestyle and not bowel function or frequency. It was expected that the information gathered would enable future patients to be more fully educated about the role that a colostomy may have in bowel management.
Methods

Patients
Spinal cord injured patients with colostomies were identi®ed by reviewing the records of the two New Zealand spinal units located at Burwood, and in Auckland, and contacting all enterostomal therapists.
The inclusion criteria were:
1. Colostomy or ileostomy; 2. Minimum of 18 years of age; 3. At least 2 years post injury; 4. At least 6 months post stoma formation.
All patients were matched to an appropriate control using the Department of Surgery database of SCI patients. Each patient was matched according to the following: (1) age, (2) gender, (3) level of injury, (4) time since injury and (5) complete or incomplete injury.
Procedure
The participants were contacted by mail over the period of November 1998 to February 1999. Each mailing involved a letter of introduction, and the questionnaire, with a reply paid envelope. The questionnaire (Burwood QoL Questionnaire) had been validated in a number of other studies, 7, 8 and assessed quality of life in ®ve areas; systemic symptoms, and emotional, social, work and bowel function (see Figure 1 ).
Participants were given 6 weeks to respond to the questionnaire, then addresses of non responders were checked before a second letter was mailed. If a reply was not received after a further 6 weeks, the patient was then contacted by telephone. Patients who were admitted to the Burwood Spinal Unit over the study period and were part of the study population were visited and asked to participate.
Instruments
The questionnaire (Figure 1 ) was the primary instrument used to assess perceived quality of life. This questionnaire was made up to 29 questions grouped into ®ve sub headings related to symptoms, level of function and bowel function. The aspects of function assessed were emotional, social and work function. The ®nal section on bowel function included dimensions of stool frequency, assistance with and ability to delay toileting and incontinence.
The Flesch-Kinaid Grade Level readability score for the questionnaire was calculated to be Grade 6, with all questions phrased in a positive manner.
Results
Twenty-nine spinal cord injured patients with stomas were identi®ed. Thirteen patients were identi®ed from the Burwood Spinal Unit, Christchurch, and six from the Auckland Spinal Unit and 10 through contact of enterostomal therapy nurses.
Twenty-six patients (90%) ®tted the inclusion criteria, and the questionnaire was completed by all subjects and controls. Their age ranged from 22 ± 87 years. Ten had cervical spinal cord injuries and 16 lumbar or lower thoracic spinal cord injuries. There were 11 female and 15 male patients. Time from injury to stoma formation ranged from 7 months to 20 years, with the majority having had their stomas formed within 5 years of initial spinal cord injury.
The matching of control and subject was analyzed ®rst to detect any anomalies in the participant pairs. The two groups were matched for age, gender, time since injury, level of injury and completeness of injury (P40.05). Results of the questionnaire were then subjected to a paired non parametric multi variate analysis, with 95% con®dence intervals, using the Statistix software programme. The results of this analysis are summarised in Table 1 . The results show that for all QoL areas investigated in this study there was no dierence between the two groups for any parameter.
Discussion
Of all the medical problems experienced by patients with a spinal cord injury (SCI), many rate the loss or change in their bowel habit to be one of the most signi®cant factors aecting their quality of life. 4, 9 Previous studies have shown that spinal patients given colostomies reported subjective feelings of improved independence, freedom, and raised self esteem 6 and spent 75 min less per day on bowel maintenance. 5 However, colostomy following SCI is not routinely used, and is seen by many as failure of rehabilitation services. The aim of this project was to assess the eect that colostomy had on patient quality of life. It was expected that the information from this study would enable spinal patients to be more informed about the role of colostomy in bowel management.
The results of the study show that there were no dierences between the two groups in any of the areas assessed by the questionnaire. This suggested that patient QoL was not impaired by the presence of a colostomy.
Colostomy has been considered by many medical professionals as a failure in the rehabilitation process, while urostomy or superpubic catheter have been used routinely with great success for many years. As a result there are few SCI patients with stomas, and although exhaustive methods were employed to ®nd all eligible patients, the sample size was still small. Nevertheless no trends towards dierences in QoL between cases and controls were detected and it is therefore unlikely that a larger study would produce substantially dierent conclusions.
The questionnaire has been validated and used in a number of previous studies assessing quality of life. 7, 8 It speci®cally assesses aspects of the patient's life that is relevant to bowel function and QoL in spinal injured patients and it is not a coarse global assessment of QoL that is found in more commonly used questionnaires such as SF36.
SCI patients who receive an elective colostomy, have usually exhausted medical treatments available to them for their bowel management. Therefore, the patient's bowel dysfunction prior to surgery may have been signi®cantly poorer than post-colostomy. This was commented upon by many participants. Hence, the lack of a signi®cant dierence between control and subject may re¯ect the stoma patients acquisition of the degree of bowel function already experienced by the control group. A longitudinal study assessing QoL before and after stoma formation would be required to investigate this question further.
In conclusion, we observed no dierence in QoL between stoma SCI patients and matched control subjects without stoma but with a similar level of disability from SCI. As it is likely that a stoma was only formed in these patients experiencing signi®cant diculties with bowel function these results support the use of a colostomy in the management of SCI patients and suggest that this mode of treatment should not be viewed as the treatment of last resort. 
